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Abstract 

International  consensus  guidelines  state  that  Neisseria  gonorrhoeae  infection  in  pre-pubertal  children  is  always,  or  nearly  always,  sex¬ 
ually  transmitted.  A  systematic  literature  review  does  not  concur  with  this.  N  gonorrhoea  was  believed  to  solely  sexually  transmitted  when 
first  identified  in  the  1880s.  However  it  became  recognised  that  when  the  infection  was  introduced  into  children’s  institutions,  it  rapidly 
spread  among  pre-pubertal  girls.  The  medical  literature  records  over  40  epidemics  involving  about  2000  children  in  Europe  and  the  Uni¬ 
ted  States.  Communal  baths,  towels  or  fabric,  rectal  thermometers  and  caregivers  hands  were  identified  as  means  of  transmission. 
Although  sensitive  to  heat  and  drying,  gonorrhoea  may  remain  viable  in  pus  on  cloth  for  several  days.  Several  unusual  accidental  trans¬ 
missions  are  reported,  often  due  to  contamination  from  laboratory  samples.  Indirect  transmission  occurs  in  epidemics  of  conjunctivitis  in 
third  world  rural  populations.  Spread  of  infection  can  occur  via  contaminated  hands  of  infected  caregivers.  While  all  paediatric  cases  of 
gonorrhoea  must  be  taken  seriously,  including  contact  tracking  and  testing,  forensic  medical  examiners  should  keep  an  open  mind  about 
possible  means  of  transmission.  Doctors  and  lawyers  need  to  be  cognisant  of  the  large  body  of  literature  demonstrating  both  sexual  and 
non-sexual  means  of  transmission  of  gonorrhoea  in  children. 
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1.  Introduction 

International  guidelines  and  other  authorities  state  that 
Neisseria  gonorrhoeae  infection  in  pre-pubertal  children  is 
always,  or  nearly  always,  a  sexually  transmitted  disease. 1-16 
All  these  documents  conclude  that  transmission  after  the  neo¬ 
natal  period  is  likely  to  be  sexual  and  are  strongly  supportive 
of  sexual  abuse. 

In  New  Zealand,  the  finding  of  gonorrhoeal  infection 
in  a  pre-pubertal  child  beyond  the  neonatal  period  is 
considered  diagnostic  of  sexual  abuse.17  The  presence 
of  this  infection  designates  sexual  abuse  a  medical  cer¬ 
tainty  with  urgent  action  required  by  the  social  agencies, 
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police  and  the  courts.  It  was  assumed  that  all  14 
reported  cases  of  gonorrhoea  in  pre-pubertal  children 
in  Auckland  between  1991  and  2002  must  have  been 
due  to  sexual  abuse  with  the  child  requiring  urgent  place¬ 
ment  ‘in  a  safe  household ,18  In  many  cases  there  was  no 
disclosure  and  the  perpetrator  was  deduced  ‘ based  on 
who  was  in  contact  with  the  child  during  the  incubation 
period .  Several  families  fled  the  country;  some  children 
were  taken  into  custody  and  some  prosecutions  occurred. 
One  mother  was  considered  to  be  the  perpetrator  and 
lost  custody  of  her  child. 

Clearly  sexual  transmission  should  be  immediately  con¬ 
sidered  whenever  gonorrhoea  is  found  in  a  pre-pubertal 
child.  Missing  a  case  of  sexual  molestation  has  serious 
social  and  legal  consequences.  However  what  is  the  possi¬ 
bility  that  this  organism  can  be  spread  non-sexually  on 
occasion?  Removing  a  child  from  its  parents  on  the  basis 
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of  a  wrongful  assumption  of  sexual  abuse,  or  charging  an 
adult  with  sexual  assault,  may  have  taken  an  equally  dam¬ 
aging  toll.  What  is  the  evidence  on  which  the  guidelines  and 
other  authorities  base  their  statements? 

Of  concern,  the  guidelines  either  do  not  refer  to  primary 
studies  to  back  their  claims,  or  they  rely  on  a  1984  review 
article  which  claims  to  have  summarised  ‘ all  studies  of  gon¬ 
ococcal  infections  in  children  since  1965’ .  9  However  this  is 
not  a  systematic  review;  it  fails  to  refer  to  much  of  the  pub¬ 
lished  literature  during  that  period  and  omits  reference  to  a 
number  of  pertinent  studies  before  their  review  time,  as 
well  as  those  published  since. 

Therefore  the  aim  of  this  review  is  to  systematically 
examine  the  literature  on  the  possible  non-sexual  modes 
of  transmission  of  Neisseria  gonorrhoeae  in  children  after 
the  neonatal  period. 

2.  Method 

A  comprehensive  literature  review  was  conducted  on 
modes  of  non-sexual  transmission  of  gonorrhoea.  The 
Cochrane  library,  Medline  (1966-2006),  Ernbase  (1980 
2006)  and  CINAHL  (1982-2006)  databases  were  searched 
using  MeSH  terms  Neisseria  gonorrhoeas,  child;  child, 
pre-school;  disease  transmission;  sexually  transmitted  dis¬ 
eases,  bacterial  and  the  non-MeSH  terms  non-sexual  and 
non-venereal  infection.  Grey  literature  sources  included 
policy  statements  and  guidelines  on  websites  of  appropriate 
professional  bodies.  A  large  number  of  additional  studies 
were  identified  by  checking  reference  lists  of  retrieved 
papers.  Key  authors  were  contacted.  Selection  criteria  were 
all  experimental  or  observational  studies  regarding  non- 
sexual  transmission.  Papers  not  published  in  English  were 
excluded  but  reviews  reporting  details  of  case  series  not 
published  in  English  were  included  in  cases  of  institutional 
epidemics.  Both  in  vitro  and  in  vivo  transmission  were 
included. 

Because  this  is  a  review  of  aetiology  rather  than  inter¬ 
vention,  the  level  of  evidence  available  is  from  observa¬ 
tional  studies  (cohort  studies,  case  control  studies,  case 
series  and  case  reports)  rather  than  randomised  controlled 
trials. 

3.  Results 

Sixty  one  primary  sources  of  case  reports  and  series  of 
both  in  vitro  and  in  vivo  studies  were  accessed  and 
reviewed.  A  further  three  reviews20-22  were  secondary 
sources  of  1 1  case  series  of  institutional  epidemics.  These 
have  been  included  because  the  primary  sources  were 
unable  to  be  accessed  or  were  not  in  English.  An  evidence 
table  was  produced  (Table  1)  and  the  papers  were  graded 
according  to  whether  all  or  some  of  the  contained  cases 
were  due  to  definite,  probable  or  possible  non-sexual  trans¬ 
mission.  As  well  as  sources  of  primary  data,  a  number  of 
guidelines  containing  un-evidenced  opinion  data  plus  back¬ 
ground  information  were  reviewed.  A  number  of  references 


were  excluded  because  they  were  opinion-based  or  fell 
beyond  the  scope  of  this  review  (such  as  case  series  of  inoc¬ 
ulating  male  volunteers  with  gonococci  or  treatment  out¬ 
comes).23-34 

The  large  and  diverse  body  of  literature  recovered  from 
this  search  strategy  is  reviewed  under  a  number  of  sub¬ 
headings. 

3.1.  Identification  of  the  N  gonorrhoeae  organism 

Neisseria  gonorrhoeae  is  a  gram  negative  diplococcal 
bacterium.  It  can  be  diagnosed  microscopically  by  seeing 
the  bacteria  inside  cells  from  gram-stained  smears  of  secre¬ 
tions,  or  by  culture  of  the  bacteria  on  selective  media  wiped 
with  infected  swabs.  However  there  are  many  other  species 
of  Neisseria  (for  example,  N  lactimica,  N  cinera,  N  menin- 
gitides ).  N on-gonococcal  Neisseria  species  are  part  of  the 
normal  flora  in  the  mouths  and  throats  of  adults  and 
children.35 

In  cases  with  no  prior  suspicion  of  sexual  abuse,  the  Neis¬ 
seria  should  be  confirmed  as  a  gonococcus  before  a  sexual 
abuse  investigation  is  instigated.  In  a  study  where  40  bacte¬ 
rial  isolates  identified  as  N  gonorrhoeae  from  children  under 
age  15  were  submitted  to  the  Sexually  Transmitted  Disease 
Laboratory  Program  at  the  Centers  for  Disease  Control  to 
confirm  the  identity  of  the  bacteria,  14  proved  to  be  species 
other  than  N  gonorrhoeae.  Unnecessary  investigations  for 
child  sexual  abuse  were  conducted  in  eight  cases.35  Given 
the  limitation  of  any  single  test,  it  is  important  that  identi¬ 
fication  of  N  gonorrhoeae  is  made  by  testing  isolated  organ¬ 
isms  rather  than  by  direct  identification  of  organisms  in 
patient  samples  (which  might  wrongly  identify  a  commensal 
Neisseria  as  N  gonorrhoeae).  The  isolate  should  be  able  to 
be  stored  and  the  identity  reconfirmed  if  necessary. 

3.2.  Sites  of  infection  of  N  gonorrhoeae  in  the  pre-pubertal 
child 

Neisseria  gonorrhoeae  infects  mucus  membranes,  for 
example,  inside  the  mouth,  the  conjunctivae  of  the 
eyes,  the  urethra,  the  vagina  and  cervix  and  the  anal 
canal. 

Lack  of  oestrogen  renders  the  mucous  membrane  of  a 
pre-pubertal  girl’s  vagina  more  delicate  than  that  of  an 
adolescent  or  adult  and  particularly  susceptible  to  infec¬ 
tions  such  as  gonorrhoea. ’6  The  vaginal  pH  in  pre-pubertal 
and  pubertal  girls  is  6. 5-7. 5  and  3. 5-4.5,  respectively.  The 
relatively  alkaline  environment  of  the  pre-pubertal  vagina 
is  much  more  easily  colonised  and  infected  on  exposure 
to  N  gonorrhoea  than  that  of  post-pubertal  girls  because 
the  susceptible  epithelium  (membranous  tissue)  is  consider¬ 
ably  more  superficial.  Whereas  in  the  adolescent  and  the 
adult  it  is  the  cervix  and  uterus  that  becomes  infected,  in 
the  child  the  infection  is  usually  vaginal,  with  purulent  dis¬ 
charge,  redness  and  swelling  of  the  vaginal  lips.37  The  pre¬ 
pubertal  child  is  susceptible  to  gonococcal  vulvovaginitis 
for  several  reasons: 


Table  1 

Summary  of  studies  with  definite  or  possible  cases  on  non-sexually  transmitted  gonorrhoea 


Study 

Study  type 

Location 

Population 

Gender/age 

Gonococcal  infection 

Mode  of  transmission 

Non-sexual 
transmission 
(some  or  all) 

Matters  et  al.59 

Case  series 

Outback 

447  Reported 

77%  0-9  years  5% 

Epidemic  of  conjunctivitis 

Probable  hands,  cloths  or  bush 

Definite 

Australia 

cases,  242 

>14  years  113  male; 

flies 

confirmed 

129  female 

Anon62 

Case  series 

Outback 

13  Cases 

Age  and  gender  not 

Epidemic  of  conjunctivitis 

Probable  hands,  cloths  and/or 

Definite 

Australia 

specified 

bush  flies 

Mikru55 

Case  series;  case 

North  Omo, 

9075  Cases; 

55%  <5  years  No 

Epidemic  of  conjunctivitis 

Probable  hands,  cloths  and/or 

Definite 

control  series 

Ethiopia 

216  cases/146 

significant  gender 

bush  flies 

Merianos60 

controls 

Ethiopian 

difference 

Case  series 

Central  Australia 

432  Cases 

68%  Age  0-9  years  aged 

Epidemic  of  conjunctivitis 

Probable  hands,  cloths  and/or 

Definite 

prospective 

Aboriginal 

(Ml  27  x  more  likely 

bush  flies 

study 

than  adults  No  gender 
difference 

Van  Buynder58 

Case  series 

Western 

42  Reported 

Cases  peaked  in 

Epidemic  of  conjunctivitis 

Probable  hands,  cloths  and/or 

Definite 

Australia 

cases,  19 

5-9  years  group 

bush  flies 

Monger101 

confirmed 

Aboriginal 

No  gender  difference 

Case  series 

Central  Australia 

20  Cases 

90%  Aged  6  months- 

Epidemic  of  conjunctivitis 

Probable  hands,  cloths  and/or 

Definite 

Aboriginal 

9  years  >50%  0-4  years 
No  gender  difference 

bush  flies 

Brennan57 

Case  series 

Central  Australia 

140  Cases 

Age  range  6  week- 

Epidemic  of  conjunctivitis 

Probable  hands,  cloths  and/or 

Definite 

63  years;  only  eight 
cases  >15  years  33% 

2-5  year  old 

bush  flies 

Matters56 

Case  series 

Outback 

23  Cases 

3-18  years  Aboriginal 

Epidemic  of  conjunctivitis 

Probable  hands,  cloths  and/or 

Definite 

Australia 

Aboriginal 

bush  flies 

Lipsiatt50 

Diena51 

Case  report 

Texas,  USA 

1  Case 

3  years  old  boy 

Accidental  transmission,  throat 

Ingestion  of  laboratory  specimen 
(chocolate  agar) 

Definite 

Case  report 

Ottawa,  Canada 

1  Case 

Male  adult 

Accidental  transmission, 

Inoculation  by  laboratory 

Definite 

Bruins52 

conjunctivitis 

specimen  (strap  of  mask) 

Case  report 

Indianapoilis, 

1  Case 

37  years  old  male 

Accidental  transmission. 

Inoculation  by  laboratory 

Definite 

Valenton53 

USA 

conjunctivitis 

specimen  (spray  from  syringe) 

Case  series 

Manilla, 

13  Cases 

7  Males,  6  females  Age 

Accidental  transmission. 

Inoculation  of  eyes  by  infected 

Definite 

Dobszay102 

Phillopines 

17-33  years 

conjunctivitis 

urine 

Experimental 

Germany 

Various  items 

Organism  grown  from  rabbit 

Inoculation  various  fomites 

Probable  in  vitro 

German 

inoculation 

contaminated  either 

skin  after  54  h,  wet  linen  after 

Secondary  source 

artificially  or  by  letting 

24  h.  dry  linen  after  1/2  h. 

described  by 

infected  children  play 

rubber,  water  and  wood  after 

Benson43 

with  them 

2  h,  metal  after  1 0  min 

Scholtz 

Experimental 

Organism  recover  from  bath 

Contaminated  bathwater 

Possible 

water  after  24  h  Secondary  source 

described  by 
Leishman41 

( continued  on  next  page) 
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Table  1  (continued) 


Study 

Study  type 

Location 

Population 

Gender/age 

Elmros40 

Experimental 

inoculation 

Sweden 

10  Tests 

N/a 

Alausa42 

Experimental 

inoculation 

Ibadan,  Nigeria 

Three 

experiments 

N/a 

Gilbaugh45 

Experimental 
inoculation 
infected 
suspensions  or 
pus 

Portland 

15  Sections 
toilet  seat;  15 
strips  toilet 
paper 

N/a 

Srivastava44 

Experimental 

inoculation 

Cardiff 

At  various 
intervals, 
exudate 
cultured 

N/a 

Czeri103  German 

Case  series 

Buda-Pesth 

26  Cases 

25  Girls,  1  nurse 

Lennander105 

Swedish 

Case  series 

Stockholm, 

Sweden 

18 

Girls  in  children’s 
hospital 

Leszynski106 

Case  series 

New  York  City 

35 

Girls  in  Hebrew 
Orphan’s  Home 

Dusch107  German 

Case  series 

Heidelberg 

9 

Girls  in  children’s 
hospital 

Succhard108 

French 

Case  series 

Lavey 

1 1  and  12 
(2  series) 

Girls  in  hospital 

Skutch109 

German 

Case  series 

Posen,  Poland 

236  Cases 
within  8- 
14  days 

Girls  6-14  years  using 
public  bath 

Fischer110 

German 

Case  series 

Altona 

40  Cases 

Girls  in  children’s 
hospital 

Gonococcal  infection 

Mode  of  transmission 

Non-sexual 
transmission 
(some  or  all) 

Urethral  pus  on  glass  slide  or 
towel  Organism  recovered  after 

1 7  h  on  glass;  24  h  on  towel 

Inoculation  glass  slide  or  towel 

Definite  in  vitro 

Pus  suspension  on  cloth 

Organism  recovered  after  2-3  h 
if  cloth  damp 

Inoculation  cloth 

Definite  in  vitro 

Pus:  organism  recover  from  seat 
and  paper  after  2-3  h 

Inoculation  toilet  seat  and  toilet 
paper 

Definite  in  vitro 

Pus  on  range  of  sterile  test 
materials  Organisms  recovered 
from  most  materials  after  24— 

48  h,  from  few  materials  (cotton 
swab,  white  cardboard  and 
wooden  spatula)  >  72  h 

Hard  substances  (glass,  plastic, 
cellophane,  wood,  cardboard 
and  paper  and  soft  substances 
(cotton  swab,  cotton  gauze,  linen 
handkerchief,  cotton  towel, 
tissue  paper  and  lubricated 
condom) 

Definite  in  vitro 

Institutional  epidemic  of 

Admission  to  hospital  of  case  of 

Probable 

vulvovaginitis,  1  case  ophthamia 

vulvovaginitis  Possible  bedding. 

Secondary  source 

( nurse) 

instruments,  bandages,  mutual 
contact 

(described  by 

Baer21  and 
Hamilton104) 

Institutional  epidemic  of 

Admission  to  hospital  of  case  of 

Probable 

vulvovaginitis 

vulvovaginitis 

Secondary  source 
(described  by 
Baer21) 

Institutional  epidemic  of 

Admission  of  four  cases  of 

Probable 

vulvovaginitis  and  ophthalmia 
(18) 

vulvovaginitis  started  epidemic 

Secondary  source 
(described  by 
Baer21) 

Institutional  epidemic  of 

Admission  to  hospital  of  case  of 

Possible 

vulvovaginitis 

vulvovaginitis 

Secondary  source 
(described  by 
Baer21) 

Two  institutional  epidemics  of 
vulvovaginitis 

Hydrotherapy  common  bath 

Possible  secondary 
source  (described 
by  Baer21) 

Epidemic  of  vulvo-vaginitis 

Common  use  of  public  bath, 
towels  and  soap 

Probable 

Secondary  source 
(described  by 
Abt,20  Baer21  and 
Hamilton104) 

Institutional  epidemic  of  vulvo- 

Developed  infection  following 

Probable 

vaginitis 

admission  of  case 

Secondary  source 
(described  by 

Abt20  and  Baer21) 
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Weill111  French 

Case  series 

France 

20  Cases 

Children  in  hospital 

Sheffield69 

Case  series 

New  York  City 

66  Cases 

65  Girls  in  Hebrew 
Orphan’s  Home  4- 
14  years  1  boy  age  10 
(infected  eye) 

Cnopf112  German 

Case  series 

Nuremberg 

10  Cases 

Infants  in  children’s 
hospital 

Skiba- 

Zaborowska113 

German 

Case  series 

Zurich 

42  Cases 

Girls  in  children’s 
hospital 

Koplik73 

Case  series 

New  York 

10  Cases 

Girls  in  children's  ward 

Kimball114 

Case  series 

New  York,  USA 

63  Cases 

Girls  in  Babies’ 

Hospital 

Bauer21 

Case  series 

Chicago,  USA 

19  Cases 

18  Girls,  1  boy  in 
hospital  6  months- 
1 3  years 

Welt-Kakels115 

Case  series 

New  York 

190  Cases 

Girls  at  Mount  Sinai 
Hospital  0-13  years 

59%  2-6  years  96% 

<10  years 

Cotton71 

Case  series 

Chicago 

19  Cases 

18  Girls,  1  boy  in 
hospital 

Holt72 

Case  reports 

New  York 

28  Cases 

26  Cases  arthritis  (19 
male)  2  vulvovaginitis 

Hamilton22 

Case  series 

Chicago 

82  Cases 

Vulvovaginitis  Cook 
County  Hospital  1- 
13  years  75%  <7  years 

Institutional  epidemic  of  ano¬ 

Developed  infection  following 

Possible 

genital  infection 

admission  of  case  of 
vulvovaginitis.  Probable  rectal 
thermometer.  Cases  ceased  once 
instrument  disinfected 

Secondary  source 
(described  by 
Baer21) 

Institutional  epidemic  of  vulvo¬ 
vaginitis  ±  ophthalmia  (6), 
peritonitis  (4),  synovitis  (1) 

Developed  infection  following 
admission  of  case.  Common 
bathing  20-30  per  bath  Boy  used 
towel  of  infected  child 

Highly  probable 

Institutional  epidemic 

Developed  infection  following 
admission  of  case  of  ophthalmia 

Possible 

Secondary  source 
(described  by 
Baer21) 

Institutional  epidemic  of 

Developed  infection  following 

Probable  source 

vulvovaginitis 

admission.  Epidemic  ceased 
when  children  with  vaginal 
discharge  isolated  on  admission 

(described  by 
Baer21) 

Institutional  epidemic 

Developed  infection  following 
admission  of  two  cases  of  boys 
with  rectal  infection.  Further 
cases  prevented  by  strict  isolation 
and  testing  of  children  at 
admission 

Probable 

Thorough 

isolation 

techniques  stopped 
epidemics 

Institutional  epidemic  of 

Developed  infection  in  hospital 

Probable 

vulvovaginitis 

following  admission  of  infected 
girl 

Secondary  source 
(described  by 
Baer21) 

Institutional  epidemic  of 
vulvovaginitis  and  urethritis 

Probable  contamination  from 
rectal  thermometer  and 
transportation  in  hospital  cart 
with  infected  children.  Epidemic 
controlled  by  strict  isolation 
procedures 

Probable 

Institutional  cases  of 
vulvovaginitis 

Mostly  developed  in  hospital 

Possible- 
insufficient  detail 

Institutional  epidemic 
vulvovaginitis,  ophthalmia 

All  but  two  developed  in 
hospital.  Probable  transmission 
by  fomite,  especially  rectal 
thermometer  or  nurses.  Epidemic 
controlled  by  strict  isolation 
techniques 

Probable 

Institutional  epidemic 

Vulvovaginitis  transmitted  by 

nurse 

Highly  probable 

Institutional  epidemic 
vulvovaginitis 

Cared  for  in  the  same  wards, 
shared  bath  tub  and  nurses 
Epidemic  controlled  by 
identifying  cases  and  strict 
isolation  regimes 

Highly  probable 

{continued  on  next  page) 
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Table  1  ( continued) 

Study  Study  type 


Location 


Population 


Gender/age 


Seippel74 

Case  series 

Chicago 

535  Cases  over 

2  years 

Mostly  girls,  about 

60  boys  at  Cook 

County  Flospital  73% 
<6  years 

Cooperman75 

Case  series 

Philadelphia 

67  Cases 

Rectal  and 

vulvovaginal  infections. 
Fifty  three  cases 
arthritis.  All  infants  in 
same  ward,  Mt.  Sinai 
Flospital 

Burry87 

Case  series 

Kansas 

36  Cases 

31  Girls,  5  boys. 

<10  years 

Shore76 

Case  series 

Alaska 

15  Cases 

8  Girls,  6  boys  71% 

<6  years 

Doyle81 

Case  report 

Birkenhead,  UK 

2  Cases 

Girl  age  3  and  her 
brother  age  2  years 

Allue85 

Case  series 

Oklahoma,  USA 

8  Cases 

Aged  2-13  years,  2  boys 

Tunnessen88 

Case  report 

New  York,  USA 

5  Cases 

5  years  old  girl,  2  years 
old  sister,  7  years  old 
cousin,  12  years  old 
uncle  and  mother 

Doyle92 

Case  report 

Southampton, 

UK 

1  Case 

8  months  old  boy 

Osaba84 

Case  series 

Nigeria 

17  Cases 

Age  2-9  years 

Auman82 

Case  report 

Raleigh,  USA 

1  Case 

Girl  5  years 

Folland86 

Case  series 

Nashville,  USA 

67  Cases 

<10  years 

Gonococcal  infection 

Mode  of  transmission 

Non-sexual 
transmission 
(some  or  all) 

Institutional  epidemic 

Transmitted  by  bedding,  towels. 

Possible 

vulvovaginitis,  urethritis. 

bath  tubs,  fingers  of  nurse; 

Insufficient  detail 

conjunctivitis 

Possible  sexual  on  occasion 

regarding  timing 
on  infection  with 
respect  to 
admission 

Institutional  epidemic  rectal 

Probable  transmission  through 

Highly  probable 

infection,  vulvovaginitis  and 
arthritis 

rectal  thermometer 

V  ulvovaginitis/  urethritis 

Possible  non-sexual  contact  with 
infected  cases  6  cases  sexual  or 
suspected  sexual 

Possible 

Vulvovaginitiis,  urethritis, 

Bed-sharing  with  infected 

Probable 

conjunctivitis 

relatives;  contaminated  hands  of 
mothers  Reported  non-sexual 
but  possible  in  some  cases 

Conjunctivitis 

Shared  towels  with  infected 
parents 

Probable 

Conjunctivitis,  urethritis, 

Two  probable  non-sexual  for 

Probable  (2  cases) 

vulvovaginitis,  arthritis 

infected  neonatal  sibling  ( 1 
conjunctivitis,  1  vulvovaginitis  6 
probable  sexual 

V  ulvovaginitis/ urethritis 

Probable  non-sexual  contact, 
possible  sexual 

Possible 

Conjunctivitis 

Probable  shared  towel  of 

21  years  old  lodger  with 
salpingitis 

Probable 

Three  sharing  towels  or 
underpants  with  infected 
relatives  1  housemaid  positive 
contact.  Sexual  probable  in  2 
cases 

Possible 

Vulvovaginitis 

Probable  sharing  bed  with 

16  years  old  infected  female 
cousin  Sexual  improbable 

Probable 

Vulvovaginitis  (48),  urethritis 

Possible  non-sexual  transmission 

Possible 

(11),  conjunctivitis  (8) 

by  family  members  in  some  case; 
probable  sexual  transmission  in 

18 
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Low93 

Case  series 

Kansas,  USA 

43  Cases 

38  Girls,  5  boys  26% 
<10  years  Crowded 
households 

Vulvovaginitis,  nasal,  rectal, 
throat 

Adolescents  probably  sexual  five  cases 
probably  non-sexual 

Probable 

Felman78 

Case  report 

New  York, 

USA 

1  Case 

Girl  3  years 

V  ulvo  vaginitis 

Transmission  from  infected  mother 

Possible 

Reynolds79 

Case  report 

Cambridge,  UK 

1  Case 

Girl  3  years 

Vulvovaginitis 

Infected  Filipino  nursemaid  Sexual 
improbable 

Probable 

Frewen84 

Case  series 

Toronto, 

Canada 

18  Cases 

Girls  2-10  years 

Vulvovaginitis 

Eight  shared  bed  with  infected  family 
member;  five  from  infected  households; 
three  probable  sexual  contact 

Possible 

Meek84 

Case  series 

Maryland,  USA 

45  Cases 

35  Girls,  10  boys  age 
1-9  years 

V  ulvo  vaginitis/  urethritis 

Either  non-sexual  or  sexual  household 
contact.  Sexual  contact  uncommon  or 
unsuspected  children  <3  years 

Possible 

Alausa116 

Prospective 

study 

Ibadan,  Nigeria 

37  Cases 

Girls  1-10  years  71% 
1-6  years 

Family  contacts  mostly 
female.  Vulvovaginitis 

Possible  fomite  transmission  (towel, 
bedding,  underclothes)  Possible  sexual 

Possible 
(probable 
in  some  cases) 

Ingram89 

Case  series 

Raleigh 

17  Cases 

Age  CM  years 

V  ulvovaginitis/ urethritis 

Four  lived  with  older  infected  female 
members;  Six  had  sexual  contact 

Possible 

Alexander98 

Case  series 

Alabama,  USA 

36  Cases 

Aged  1-10  years  32 
girls,  4  boys 

Household  contacts 
vulvovaginitis/ urethritis 

Possible  non-sexual  contact  with  infected 
cases  Some  sexual 

Possible 

Alexander98 

Case  series 

Alabama 

36  Cases 

32  Girls,  4  boys  age 

1-1 1  years 

V  ulvovaginitis/  urethritis 

Infected  household  or  non-household 
associates  18;  sexual  contact  18 

Possible 

Ismail83 

Case  series 

Malaysia 

16  Cases 

Girls  age  1-9  years 

75%  <6  years  From 
low  socio-economic 
over-crowded 
households 

Vulvovaginitis 

Possible  non-sexual  household  contacts 
or  fomite  transmission.  Sexual  contact 
suspected  in  3 

Possible 

Nair" 

Case  reports 

Balitmore,  USA 

14  Index 

cases 

12  Girls,  2  boys  Age 
2-12  years  From  low 
socio-economic  over¬ 
crowded  households 

V  ulvovaginitis/  throat 

Nine  siblings  or  other  children  contacts 
tested  positive.  Either  non-sexual  or 
sexual  household  contact 

Possible 

Lewis84 

Case  reports 

Philadelphia, 

USA 

4  Cases 

Three  boys  aged  1 1 , 

15  and  26  months; 

1  girl  age  8  years 

Conjunctivitis 

Shared  bed  ±  wash  cloth  wit  infected 
relatives 

Probable 

Low77 

Case  report 

Brazil 

3  Cases 

2  Sisters  2  and  3  years; 

1  girl  2  years 

V  ulvovaginitis 

Transmitted  by  infected  mother’s  hands 

Probable 

Ingram97 

Case  series 

Raleigh,  USA 

84  Cases 

Girls  1-12  years 

Vulvovaginitis 

Either  non-sexual  or  sexual  contact 

Possible 

Dada- 

Adegbola90 

Case  series 

Ibadan,  Nigeria 

84  Cases 

82  Girls,  2  boys  Age 
1-10  years 

V  ulvovaginitis/  urethritis/ 
^conjunctivitis 

30%  Fathers  and  22%  Mothers  tested 
positive.  Nine  had  history  of  sexual 
contact 

Possible 

Kelly18 

Case  series 

Auckland,  New 
Zealand 

14  Cases 

12  Girls,  1  boy  age 

3-8  years 

V  ulvovaginitis/ urethritis 

Five  positive  relatives  including  baby’s 
eye,  mother,  cousin,  uncle,  father.  No 
prior  disclosure  or  concern  about  sexual 
abuse  All  assumed  sexual  abuse  because 
positive  GC 

Possible 

Dayan100 

Case  report 

Plane  Russia  to 
Sydney 

1  Case 

Girl  age  8  years 

V  ulvovaginitis 

Probable  self-inoculation  from  toilet 
paper  wiped  on  infected  seat 

Probable 
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•  the  vulva  lacks  the  protection  of  adult  labial  fat  pads 
and  pubic  hair  and  the  labia  minora  tend  to  open  when 
the  child  squats; 

•  the  vulval  skin  is  thin,  delicate  and  sensitive; 

•  the  vulva  are  susceptible  to  irritation,  infection,  drying, 
chapping  and  blistering; 

•  the  vagina  is  an  excellent  bacterial  culture  medium 
being  warm,  moist  and  of  neutral  to  slightly  alkaline 
pH; 

•  the  vagina  has  a  thin,  atrophic,  mucosa  lacking  in 
oestrogen; 

•  antibodies  that  may  be  present  in  adolescents  and  adults 
are  lacking; 

•  children  may  have  poor  local  hygiene.38,39 

3.3.  Recovery  of  N  gonorrhoecie  from  inanimate  objects 
( in  vitro  studies ) 

Gonococcus  flourishes  at  25°-39  °C.  It  is  killed  by  heat 
at  55  °C  for  5  min,  dies  quickly  under  natural  environmen¬ 
tal  conditions  and  is  vulnerable  to  drying.  However  gono¬ 
cocci  have  been  recovered  from  pus  on  linen  kept  moist 
with  sterile  saline  after  5  h  and  in  one  case  after  22  h, 
although  could  not  be  recovered  by  culture  after  2  h  if 
the  cloth  was  kept  dry.’2  Gonococcal  pus  placed  on  glass 
slides  and  on  towel  kept  at  room  temperature  has  been 
shown  to  survive  for  up  to  24  h  on  the  towel  and  1 7  h  on 
the  slide.40  The  medicolegal  importance  of  the  fact  that 
dowels  and  linen  soiled  with  gonorrhoeal  pus  may  convey 
contagion  so  long  as  the  pus  has  not  dried  up’  was  noted 
by  Marshall  in  1914. 29  Leishman  recorded  in  1916  that 
Scholtz  ‘ has  cultivated  it  from  infected  bathwater  after 
24  h’.41  The  primary  source  of  this  experiment  (Scholtz) 
was  not  accessed. 

A  series  of  in  vitro  experiments  culturing  gonococcus 
from  contaminated  pieces  of  cloth  found  that  when  con¬ 
ditions  were  keep  warm  and  humid,  the  cloth  would 
remain  damp  and  the  organism  could  be  recovered  after 
2-3  h.42  These  experiments  indicate  that  in  humid  condi¬ 
tions,  contaminated  towels,  bedding  and  underclothes 
may  remain  sufficiently  damp  to  allow  transmission  of 
the  infection. 

Benson4’  describes  a  series  of  experiments  conducted 
by  Dobszay  (Archiv  fur  Kinderheilkunde  1 992;99: 1 02). 
Dobszay  took  cultures  at  frequent  intervals  from  various 
items  contaminated  either  artificially  or  by  letting  infected 
children  play  with  them.  Gonococcus  was  able  to  be 
grown  from  rabbit  skin  after  54  h,  wet  linen  after  24  h, 
dry  linen  after  1/2  h,  rubber,  water  and  wood  after  2  h 
and  metal  after  10  min.  Positive  cultures  were  not  able 
to  be  obtained  in  soapy  water  at  10  min,  which  suggests 
that  washing  with  soap  is  likely  to  prevent  spread  of  the 
infection. 

Experiments  were  conducted  to  determine  the  survival 
periods  of  gonococci  on  a  variety  of  materials  that  might 
be  contaminated  by  an  infected  person.44  A  droplet  of  fresh 


gonococcal  pus  was  placed  on  a  range  of  sterile  test  mate¬ 
rials  including  hard  substances  (glass,  plastic,  cellophane, 
wood,  cardboard  and  paper)  and  soft  substances  (cotton 
swab,  cotton  gauze,  linen  handkerchief,  cotton  towel,  tissue 
paper  and  lubricated  condom).  At  various  intervals,  the 
exudate  deposited  was  scraped  with  a  sterile  disposable 
scalpel  onto  plates  of  culture  medium  which  were  incu¬ 
bated  for  4  days  and  then  tested  for  growth  of  N  gonor- 
rhoecie.  Gonococci  were  recovered  from  most  of  the 
materials  after  24M8  h,  and  from  a  few  materials  (cotton 
swab,  white  cardboard  and  wooden  spatula)  up  to  72  h 
or  more.  The  authors  conclude  ‘It  is  possible  that  gonor¬ 
rhoea  is  transmitted  non-venereally  more  often  than  is  usu¬ 
ally  acknowledged,  and  these  results  may  have  medicolegal 
and  social  significance’ . 

An  experiment  involving  72  random  swabs  from  pub¬ 
lic  toilets  did  not  grow  any  N  gonorrhoecie ,45  Suspen¬ 
sions  of  N  gonorrhoecie  inoculated  on  toilet  seats  and 
toilet  paper  did  not  survive  after  the  inoculants  had 
dried  (within  10  min).  However  survival  of  gonococci 
was  markedly  enhanced  in  purulent  suspensions,  from 
which  organisms  could  be  recovered  from  both  toilet 
seats  and  toilet  paper  2-3  h  later.  The  authors  conclude 
that  ‘ mere  sitting  on  a  contaminated  seat  is  not  sufficient ’ 
to  acquire  the  infection,  however  ‘ contaminated  toilet 
paper  has  greater  potential  as  a  direct  source  than  do 
toilet  seats’. 

3.4.  Intrauterine  and  perinatal  (vertical)  transmission  of  N 
gonorrhoeae 

Gonococcal  infection  in  the  newborn  can  be  acquired 
either  in  the  uterus  (following  membrane  rupture  during 
labour)  but  more  usually  through  contamination  from 
the  birth  canal  during  delivery.46,47  Although  the  infection 
usually  effects  the  eyes  (gonococcal  ophthalmia  neonato¬ 
rum),34  vertical  transmission  can  also  result  in  genital, 
respiratory,  skin  or  joint  infection.48,49 

3.5.  Accidental  transmission  of  N  gonorrhoeae 

Several  cases  of  accidental  transmission  of  N  gonor¬ 
rhoeae  are  reported  in  the  literature.  While  these  are  case 
reports,  they  are  strong  evidence  because  there  is  labora¬ 
tory  confirmation  of  the  causative  agent.  Transmission  of 
pharyngeal  gonorrhoea  in  a  child  resulted  from  a  labora¬ 
tory  technician  leaving  her  3  year  old  son  in  her  car  where 
he  accessed  and  ingested  some  chocolate  agar  from  a  cul¬ 
ture  plate.50  The  agar  remnants  grew  N  gonorrhoeae  and 
the  gonococcal  organism  was  cultured  from  a  throat  swab 
of  the  boy  taken  8  days  after  the  event  (swabs  taken  at  1,2, 
4  and  6  days  were  negative). 

A  further  accidental  infection  occurred  when  a  labora¬ 
tory  technician,  who  was  working  with  mice  infected  with 
a  N  gonorrhoeae,  was  struck  on  the  right  eye  with  the 
strap  of  his  face  mask.51  He  developed  severe  gonococcal 
conjunctivitis  in  that  eye  within  24  h.  In  this  case  the 
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organism  was  transmitted  to  his  eye  by  the  strap  of  his 
face  mask. 

Another  laboratory-acquired  gonococcal  conjunctivitis 
resulted  from  a  laboratory  technician  accidentally  spray¬ 
ing  her  face  and  left  eye  with  fluid  containing  N  gonor- 
rhoeae.52  She  immediately  rinsed  her  eyes  with  tap  water 
but  developed  a  gonococcal  infection  in  her  left  eyes 
13  days  later. 

Gonococcal  conjunctivitis  is  also  reported  in  13  Filipino 
patients  who  had  the  unusual  cultural  practice  of  using 
their  own  urine  as  an  eyewash.53  Seven  underwent  urethral 
smears  and  cultures,  all  of  which  were  positive,  and  the 
cause  of  the  eye  infection  was  determined  to  be  the  infected 
urine. 

3.6.  Epidemics  of  non-sexually  transmitted  conjunctival 
gonorrhoea 

In  much  of  the  sub-continent  of  Africa,  there  is  lack  of 
adequate  facilities  for  proper  diagnosis,  treatment  and  epi¬ 
demiological  surveillance  of  gonorrhoea.54  This  allows  for 
epidemics  of  non-sexually  transmitted  gonorrhoea  to  occur 
no  longer  seen  in  the  western  world.  For  example,  in  Ethi¬ 
opia  over  9000  cases  of  gonococcal  conjunctivitis  were 
reported  during  8  months  in  1987-88  in  a  single  district.55 
This  outbreak  affected  both  sexes  and  all  age  groups,  but 
particularly  children  under  5  years  of  age.  The  epidemic 
curve  suggested  horizontal  transmission.  Routine  surveil¬ 
lance  data  showed  that  there  was  no  concurrent  genital 
gonorrhoea  outbreak  and  genital  transmission  could  not 
explain  a  community-wide  outbreak. 

Similar  outbreaks  have  occurred  in  Aboriginal  commu¬ 
nities  in  rural  Australia.  An  outbreak  of  30  cases  of  gono¬ 
coccal  conjunctivitis  in  Aboriginal  settlements  in  the 
Northern  Territory  in  1981  affected  mostly  children  under 
the  age  of  five.56  A  similar  outbreak  occurred  at  the  iso¬ 
lated  community  of  Warburton  in  Western  Australia.  In 
1987,  140  cases  of  gonococcal  conjunctivitis  were  seen  in 
a  relatively  short  time  period  in  another  Aboriginal  com¬ 
munity.57  Cases  ranged  between  6  weeks  and  63  years  of 
age,  but  only  eight  cases  were  older  than  15  years.  Two 
to  five  year  olds  were  most  likely  to  be  infected,  with 
35%  of  the  children  in  this  community  affected.  A  smaller 
eruption  occurred  in  two  isolated  Aboriginal  communities 
in  Western  Australia  in  1991. 58  Again  the  number  of  cases 
peaked  in  5-9  age  group,  with  no  differences  in  gender  of 
the  children. 

Another  outbreak  of  non-sexually  transmitted  gonococ¬ 
cal  conjunctivitis  occurred  in  1997  with  447  cases  identified 
in  Aboriginal  communities  in  Central  Australia  and  the 
Kimberley  region.59  This  outbreak  had  similar  associated 
environmental  factors  to  previous  ones  and  77%  of  cases 
were  under  10  years  old. 

A  prospective  study  of  an  outbreak  of  432  identified 
cases  of  gonococcal  conjunctivitis  in  1991  used  a  commu¬ 
nity  survey  to  explore  risk  factors.60  Children  aged 
0-4  years  had  the  highest  attack  rate,  and  were  27  times 


more  likely  to  develop  conjunctivitis  than  adults.  There 
was  no  difference  in  attack  rate  by  gender.  Cases  were  more 
likely  to  have  unwashed  faces  and/or  hands  than  those 
without  the  disease.  Surveillance  data  indicated  no  increase 
in  anogenital  gonorrhoea  preceding  or  concurrent  with  this 
epidemic.  The  epidemic  involved  a  community  living  in 
sub-standard  housing  and  overcrowded  conditions  with 
insufficient  water  supply,  poor  sanitation  and  sewerage  dis¬ 
posal  and  inadequate  food  hygiene.  The  epidemic  was  pro¬ 
ceeded  by  unseasonably  heavy  summer  rains  and  humidity 
with  a  subsequent  explosive  increase  in  fly  density.  Similar 
conditions  preceded  the  1987  epidemic  reported  above.57 
This  epidemic  shows  comparable  clinical  and  epidemiolog¬ 
ical  features  to  the  Ethiopian  one  in  1991. 55  The  role  of  the 
fly  as  a  possible  vector  remains  speculative  but  is  a  distinct 
possibility.61  In  1998,  13  confirmed  cases  of  non-sexually 
transmitted  gonococcal  conjunctivitis  were  notified  in  the 
Northern  Territory  and  Western  Australia.62  The  gonococ¬ 
cal  conjunctivitis  management  protocol  was  instigated 
urgently  in  both  locations  and  no  further  cases  were 
identified. 

These  epidemics  were  detected  by  laboratory  testing  and 
then  controlled  using  antibiotics.  The  epidemiological  evi¬ 
dence  presented  includes  case  series,  case  controlled  study 
and  prospective  study. 

3. 7.  Epidemics  of  non-sexually  transmitted  gonorrhoea  in 
children 's  institutions 

Due  to  the  development  and  availability  of  laboratory 
testing  and  antibiotics  for  treatment,  gonorrhoea  is  now  a 
relatively  rare  disease  in  the  developed  world.  In  the  past, 
gonorrhoea  was  commonly  endemic  and  gonococcal  infec¬ 
tion  in  children  acquired  both  sexually  and  non-sexually 
from  contaminated  articles  was  a  frequently  reported  occur¬ 
rence  in  textbooks  and  peer-reviewed  papers.27,43'44’63-65 

The  gonococcus  bacterium  was  discovered  by  Neisser  in 
1879  but  finally  confirmed  as  the  cause  of  the  venereal  dis¬ 
ease  gonorrhoea  after  it  was  successfully  cultured  and 
humans  infected  experimentally  by  Bumm  in  18  84. 22  Orig¬ 
inally  it  was  believed  ‘ that  sexual  contact  alone  could  be 
responsible  for  such  infection  but  the  frequent  ‘ occurrence 
of  cases  in  institutions  for  little  girls,  where  there  was  no  pos¬ 
sibility  of  venereal  infection  slowly  convinced  the  medical 
fraternity  that  N  gonorrhoea  was  extremely  contagious 
and  could  be  both  sexually  and  non-sexually  transmitted. 

Epidemics  of  vaginal  gonococcal  infection  were  a  seri¬ 
ous  problem  in  children’s  wards  and  orphanages,  usually 
through  some  failure  in  nursing  care.66  Thermometers, 
enema  nozzles,  examination  gloves,  nurses’  aprons,  towels 
and  bedding  have  been  implicated  as  agents  of  transmis¬ 
sion.67  A  typical  scenario  was  that  an  infected  child  would 
be  admitted  to  the  hospital  or  children’s  home.  The  origi¬ 
nal  source  of  infection  for  this  index  case  might  have  been 
sexual  transmission.  However  within  the  institution  the 
infection  would  then  spread  rapidly  without  sexual  trans¬ 
mission  to  other  children.  Because  there  was  no  antibiotic 
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treatment  this  could  lead  to  serious  and  sometimes  fatal 
disease.  The  epidemics  would  often  continue  until  strate¬ 
gies  to  isolate  the  infected  children  and  identify  the  source 
of  transmission  (nurses’  hands  or  fomites)  were  imple¬ 
mented.  The  pattern  of  spread  was  clearly  due  to  contam¬ 
ination  and  not  sexual  abuse  of  the  children  in  the 
institutions. 

By  1917  ‘the  extreme  contagiousness  of  gonococcus  infec¬ 
tion  among  girls  under  puberty  was  universally  admitted' . 
Once  an  infected  girl  was  admitted  to  an  institution,  ‘ only 
the  strictest  hygiene  will  prevent  its  rapid  spread.  This 
review  identified  approximately  2000  cases  in  gonococcal 
epidemics  in  over  40  hospital  and  children’s  homes 
reported  in  the  medical  literature.  With  the  advent  of  anti¬ 
biotics,  gonorrhoea  is  no  longer  endemic  and  epidemics  in 
institutions  an  event  of  the  past.  The  knowledge  of  these 
non-sexual  epidemics  has  largely  been  lost  to  modern 
literature. 

These  cases  are  listed  in  Table  1  and  examples  follow.  In 
August  1890,  236  cases  were  reported  in  little  girls  in  the 
city  of  Posen,  traced  to  the  sharing  a  public  bath.20,22  In 
1896,  a  number  of  epidemics  of  gonorrhoea  in  children’s 
institutions  are  described.69  The  infection  typically  spread 
very  rapidly  and  the  younger  the  child,  the  greater  the  like¬ 
lihood  of  contracting  it.  In  some  children’s  asylums  it 
appeared  that  the  infection  was  spread  through  bathing 
20-30  girls  together  in  a  large  bathtub.  The  epidemic 
stopped  once  a  shower  bath  was  constructed.  Physicians 
were  aware  that  the  infection  could  be  spread  through 
baths,  beds,  clothing  and  towels.  Sheffield  warns  institu¬ 
tions  not  to  admit  girls  with  vaginal  discharge  ‘unless  they 
can  convince  themselves  that  this  is  not  of  gonorrhoeal  ori¬ 
gin’,  because  of  the  significant  likelihood  of  spread  through 
contamination.  ‘If  a  child  with  vaginitis  associated  with  gon¬ 
orrhoea  is  admitted  unrecognized  to  an  institution  where  per¬ 
sonal  hygiene  is  not  perfect,  in  about  3  or  4  days  almost  cdl 
the  little  girls  have  the  disease’ . 36 

Five  cases  of  vulvo-vaginitis  were  reported  in  the  West 
End  Nursery,  Boston  City  Hospital,  in  1893,  possibly 
transmitted  by  sharing  of  infected  towels  and  beds.70  Nine¬ 
teen  cases  of  gonorrhoea  (18  girls  and  1  boy)  were  reported 
in  the  children’s  ward  of  Chicago  hospital  in  1  year 
between  August  1902  and  September  1903. 71  Investigation 
indicated  that  the  infection  was  introduced  by  an  infected 
2  year  old  boy  and  another  infant  with  typhoid  fever  in 
August  1902.  These  two  patients  ‘appear  to  have  furnished 
the  infection  for  this  entire  epidemic’ .  The  most  likely  vector 
was  rectal  thermometers  in  many  cases. 

In  1904  Baer  reviewed  19  epidemics  involving  696  cases 
of  gonorrhoeal  vulvovaginitis  in  young  girls  reported  by  1 7 
institutions.21  The  first  record  dated  from  1878.  In  many  of 
these  children’s  hospitals  and  orphanages  the  infection  fol¬ 
lowed  admission  of  an  infected  child.  The  disease  spread 
rapidly  but  once  the  source  of  infection  was  identified 
and  the  affected  children  isolated,  the  outbreaks  ceased 
and  no  new  cases  would  occur.  Epidemics  would  also 
abruptly  stop  once  the  mode  of  transmission  was  identified 


and  addressed.  A  number  of  institutions  traced  the  mode  of 
transmission  to  common  baths.  Other  modes  of  transmis¬ 
sion  were  attributed  to  towels,  wash  rags,  diapers,  ban¬ 
dages,  bed  linens,  instruments  and  children’s  hands. 
Transmission  by  nurses’  hands  was  also  strongly  impli¬ 
cated.  Transmission  was  traced  to  the  use  of  inadequately 
cleaned  rectal  thermometers  in  two  institutions.  ‘ Following 
appropriate  methods  of  disinfection  of  this  instrument,  the 
epidemic  promptly  ceased. 

In  1903  evidence  considered  conclusive  proof  that  gon¬ 
orrhoea  could  be  transmitted  from  one  child  patient  to 
another  by  nurses  was  reported  in  the  Babies  Hospital  in 
New  York.72  Despite  thorough  disinfecting  of  napkins  or 
using  cotton  pads  that  were  burnt  once  soiled;  providing 
each  child  with  a  separate  thermometer;  keeping  bottles 
and  nipples  separate;  abolishing  sponges,  wash  cloths  and 
bathing  in  tubs,  ‘case  after  case  developed  as  long  as  chil¬ 
dren  remained  in  the  ward  with  those  who  were  infected .  It 
was  eventually  identified  that  the  infection  was  carried  by 
nurses  in  the  process  of  feeding,  bathing  and  changing 
the  napkins  of  the  infants.  The  spread  was  brought  under 
control  by  the  use  of  rubber  gloves  by  the  nurse  when 
required  to  care  for  ‘ gonococcus  cases  and  others  at  the 
same  time’ . 

Also  in  1903  Koplik  detailed  methods  to  prevent  the 
spread  of  gonococcal  vulvovaginitis  in  hospital  services.73 
Such  outbreaks  were  seen  as  ‘the  most  annoying  scourges’ 
of  children’s  hospitals  and  prevention  ‘of  greatest  value 
and  importance’  because  once  a  child  became  infected  she 
was  ‘exposed  to  the  dangerous  consequences  of  the  disease 
and  a  menace  to  others’.  Using  stringent  isolation  proce¬ 
dures,  Koplik  was  able  to  eliminate  the  spread  of  this  dis¬ 
ease  within  his  New  York  Hospital  children’s  wards.  Upon 
admission  all  children  underwent  examination  for  the  pres¬ 
ence  of  urethral,  vaginal  or  rectal  discharge  and  cultures 
taken  of  vaginal  secretions.  No  child  was  bathed  in  the 
common  tub  until  pronounced  free  of  discharge.  All 
patients  with  a  suspicious  discharge  were  placed  under 
strict  isolation.  This  involved  issuing  of  individual  combs, 
basins,  bedpans  and  thermometers  kept  at  the  child’s  bed¬ 
side.  Bar  soap  was  replaced  by  liquid  soap.  Diapers  were 
made  of  cheesecloth  and  thrown  away  when  soiled.  The 
child’s  bed  was  surrounded  by  a  red  bandage  to  warn 
nurses  and  all  linen  marked  VD  (vaginal  discharge).  Soiled 
linen  was  sterilised  in  the  hospital  steriliser  before  being 
sent  to  the  general  laundry.  Bedpans,  catheters,  nozzles 
and  douche  apparatus  were  marked  with  the  patient’s 
name  and  kept  aside  from  similar  utensils  in  the  ward. 
The  nurse  attending  the  patient  was  not  allowed  to  take 
the  temperature  or  touch  the  genitals  of  any  other  patient 
in  the  ward.  This  system  in  safeguards  resulted  in  the  reg¬ 
ular  epidemics  of  gonococcal  vulvovaginitis  in  the  chil¬ 
dren’s  wards  being  completely  eliminated. 

In  1917,  it  was  also  reported  of  the  frequent  spread  of 
gonorrhoea  through  contact  with  ‘ contaminated  bedding, 
towels,  sponges,  toilet  seats,  bath  tubs,  the  fingers  of  the 
nurse,  rectal  thermometers,  underwear,  etc’.74  Over  500 
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cases  of  gonorrhoeal  vulvovaginitis  were  identified  in  12 
children’s  institutions  in  the  12  months  of  1910.  While  con¬ 
tamination  was  identified  as  the  most  frequent  means  of 
communicating  the  disease,  the  author  also  recognised  that 
girls  could  also  become  infected  through  sexual  assault. 
Children  infected  in  hospitals  were  much  more  likely  to 
be  infected  if  they  were  very  young  -  for  example  of  the 
330  cases  seen  at  the  Children’s  Annex  of  the  Cook  County 
hospital,  73%  were  aged  under  6  years. 

In  1924,  67  babies  in  the  same  hospital  ward  contracted 
gonococcal  infections  within  a  single  month.75  There  were 
182  babies  born  in  the  hospital  during  this  period  and  none 
cared  for  in  a  different  ward  developed  the  disease.  Fifty- 
three  of  the  infected  babies  developed  gonococcal  arthritis. 
Laboratory  diagnoses  were  made  by  microscopic  evidence 
of  gonococci  confirmed  by  bacteriologic  cultures.  The 
source  of  the  infection  was  believed  to  be  either  a  laundress 
or  an  infected  woman  giving  birth,  with  gonococcal  organ¬ 
isms  introduced  to  the  nursery  by  a  baby  with  infected  dis¬ 
charges  on  its  body.  It  was  then  transmitted  to  other 
infants  by  the  nurses  via  contaminated  rectal  thermome¬ 
ters,  wash  basins  or  laundry.  There  was  no  possibility  in 
this  context  of  the  infection  being  transmitted  by  sexual 
abuse  of  the  babies.  Other  cases  have  occurred  where  chil¬ 
dren  have  developed  anogenital  gonorrhoea  having  been  in 
hospital  since  birth,  or  admitted  to  medical  and  surgical 
wards  with  negative  vaginal  swabs  then  subsequently  devel¬ 
oping  positive  cultures.32 

3.8.  N on-sexual  person-to-person  and  fomite  transmission  of 
N  gonorrhoeae 

While  most  cases  of  person  to  person  transmission  of  N 
gonorrhoeae  are  likely  to  be  sexually  transmitted,  the  liter¬ 
ature  also  reports  non-sexual  or  likely  non-sexual  cases  of 
person  to  person  transmission,  particularly  related  to 
over-crowded  living  conditions  as  well  as  fomite  transmis¬ 
sion  by  towels,  bedding  and  other  cloths.  In  some  cases  the 
transmission  might  either  be  by  contaminated  hands  or 
fomites.  In  other  cases  it  is  not  possible  to  establish 
whether  the  transmission  was  sexual  or  non-sexual. 

Spread  of  gonococcal  infection  to  young  children  has 
been  thought  to  be  transmitted  by  infected  mothers  or 
other  caregivers  with  contaminated  hands  in  a  number  of 
cases, 76-79  and  to  older  children  through  contaminated 
bedding,  sharing  of  infected  towels  or  underclothes,54’80-  4 
or  non-sexual  contact  with  infected  family  members32’  5-  2 
or  friends  (child-to-child  transmission).93-99 

A  recent  case  is  reported  of  an  8  year  old  pre-pubescent 
girl  contracting  gonorrhoea  during  72  h  in  transit  flying 
from  Rome  to  Sydney  via  Moscow.100  The  toilets  were 
dirty  and  the  child  always  used  a  piece  of  toilet  paper  to 
wipe  the  seat  before  using  it.  The  child  is  believed  to  have 
contracted  the  disease  via  auto-inoculation  (that  is,  trans¬ 
mitting  the  infection  via  her  finger)  while  using  mixed  toi¬ 
lets  in  a  crowded  plane.  Another  unusual  case  of  indirect 
transmission  is  the  report  of  a  hospitalised  soldier  contract¬ 


ing  gonorrhoea  from  sharing  a  bed  urinal  bottle  with  an 
infected  patient.19 

4.  Discussion 

When  Neisseria  gonorrhoea  was  first  identified  in  the 
1880s  it  was  believed  to  be  strictly  a  sexually  transmitted 
disease.  However  throughout  the  world  it  became  recogni¬ 
sed  that  once  the  infection  was  introduced  into  a  children’s 
hospital  or  other  institution,  it  would  rapidly  spread 
among  pre-pubertal  girls.  The  medical  literature  records 
over  40  epidemics  involving  about  2000  children  in  Europe 
and  the  United  States.  Communal  baths,  towels  and  other 
cloth,  rectal  thermometers  and  caregivers  hands  were  all 
identified  as  means  of  transmitting  the  infection,  for  which 
there  was  no  adequate  treatment  prior  to  the  discovery  of 
penicillin.  While  it  generally  caused  vulvovaginitis,  to 
which  young  girls  are  particularly  susceptible,  it  would  also 
cause  conjunctivitis  and  more  serious  complications  includ¬ 
ing  arthritis,  and  could  be  fatal  on  occasions. 

Strong  evidence  of  non-sexual  transmission  includes  epi¬ 
demics  of  conjunctivitis,  accidental  inoculations  and  evi¬ 
dence  from  in  vitro  studies  of  the  ability  to  culture  from 
fomites  if  N  gonorrhoea  solutions  or  pus  are  kept  damp. 
In  the  cases  of  conjunctival  epidemics  in  Africa  and  Aus¬ 
tralia  in  the  1980s  and  1990s,  the  epidemics  were  detected 
by  laboratory  testing  and  then  controlled  using  antibiotics. 
The  epidemiological  evidence  presented  includes  case  ser¬ 
ies,  case  controlled  study  and  prospective  study.  Evidence 
from  the  conjunctival  epidemics  is  important  because  it 
demonstrates  that  this  infection  can  be  readily  transmitted 
in  a  manner  that  is  not  mucous  membrane  to  mucous 
membrane. 

The  literature  regarding  possible  non-sexual  transmis¬ 
sion  through  contact  with  infected  household  members 
and  from  towels,  bedding  and  clothing,  particularly  likely 
to  occur  under  conditions  of  over-crowding  and  poor 
hygiene,  is  weaker  evidence.  It  may  not  be  possible  to 
determine  whether  the  infection  was  spread  through  sex¬ 
ual  abuse  or  through  non-sexual  means  in  household  sit¬ 
uations.  However  the  bulk  of  this  evidence  suggests  that 
this  does  occur  on  occasions,  particularly  when  there  is 
conjunctivitis  because  this  is  unlikely  to  be  sexually 
transmitted  and  more  likely  to  be  through  infected  hands 
or  fomites. 

Put  together,  there  is  overwhelming  evidence  that  N 
gonorrhoeae  can  be  both  sexually  and  non-sexually  trans¬ 
mitted  in  pre-pubertal  children,  particularly  girls.  While 
international  authorities  and  guidelines  acknowledge  the 
rare  possibility  of  non-sexual  transmission,  their  opinions 
clearly  lack  the  evidence  base  revealed  by  this  literature 
review.  Fomite  transmission  may  not  be  acknowledged.10 
Sgroi  suggests  that  the  institutional  epidemic  described 
by  Cooperman75  of  67  babies  acquiring  N  gonorrhoeae  rec- 
tally  and  in  their  joints  while  staying  in  a  crowded  hospital 
ward  were  actually  all  cases  of  unrecognised  sexual 
abuse.13 
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The  validity  of  the  childhood  institutional  epidemics 
may  be  questioned  because  of  the  age  of  the  evidence  or 
because  it  is  believed  that  sexual  abuse  of  children 
went  unidentified  in  these  days.  However  when  N  gonor- 
rhoeae  was  first  discovered  in  the  1880s  it  was  considered 
to  be  exclusively  sexually  transmitted  and  early  papers 
do  recognise  and  discuss  the  importance  of  sexual 
transmission. 

Control  of  an  epidemic  requires  both  effective  surveil¬ 
lance  and  response.  First  the  epidemic  must  be  detected 
by  some  recorded  increase  in  numbers  of  cases.  Then  an 
intervention  needs  to  be  implemented  to  prevent  or  to  treat 
the  cases,  and  ongoing  monitoring  must  demonstrate  that 
either  no  more  cases  are  occurring,  or  in  situations  where 
a  condition  is  endemic  that  the  number  of  cases  has 
dropped  back  down  to  the  usual  level.  This  is  not  new  sci¬ 
ence.  After  John  Snow  was  able  to  demonstrate  that  a  Lon¬ 
don  epidemic  of  cholera  resulted  from  contaminated  water 
from  a  particular  public  water  pump  in  1845,  it  was  then 
understood  that  cholera  is  a  water-borne  disease  and  in 
general,  education  and  sanitation  are  the  limiting  factors 
to  prevent  an  epidemic. 

Even  studies  that  are  over  100  years  old  often  demon¬ 
strate  considerable  scientific  rigour.  There  was  microscopic 
and  microbiological  diagnosis  of  the  organism.  In  the  epi¬ 
demics  of  gonococcal  infection  in  children  in  the  19th  and 
early  20th  century,  once  the  sudden  rise  in  cases  was 
detected,  physicians  looked  for  ways  the  infection  might 
be  being  transmitted,  took  action  and  then  recorded 
whether  new  cases  still  occurred.  For  example,  there  were 
cases  traced  to  sharing  of  a  common  bath,  and  the  epi¬ 
demic  stopped  when  this  practice  was  discontinued.  In 
the  Babies  Hospital  in  New  York,  the  transmission  was 
finally  traced  to  nurses’  hands,  and  cases  ceased  once  the 
nurses  wore  rubber  gloves.72 

Differentiation  between  sexual  and  non-sexual  transmis¬ 
sion  of  gonorrhoea  in  children  is  difficult.  In  the  past  the 
possibility  of  sexual  abuse  may  have  been  overlooked  in 
children  infected  with  N  gonorrhoeae.  It  is  likely  that  some 
cases  identified  as  transmission  via  fomite  were  actually 
sexually  transmitted. 

Conversely,  current  thinking  is  that  gonorrhoea  in  chil¬ 
dren  is  definitive,  or  nearly  always  definitive,  evidence  of 
sexual  abuse  or  contact.  However  there  is  conclusive  evi¬ 
dence  that  gonorrhoea  may  be  transmitted  by  non-sexual 
means.  While  all  paediatric  cases  of  gonorrhoea  need  to 
be  taken  seriously,  including  conducting  relevant  contact 
tracking  and  testing,  forensic  medical  examiners  should 
keep  an  open  mind  about  possible  means  of  transmission. 
They  should  consider  the  likelihood  of  sexual  abuse  on  a 
case  by  case  basis.  Missing  a  case  of  sexual  abuse  has  seri¬ 
ous  social  and  legal  consequences.  However  removing  a 
child  from  its  parents  on  the  basis  of  a  wrongful  assump¬ 
tion  may  have  equally  damaging  sequelae.  Doctors  and 
lawyers  need  to  be  cognisant  of  the  large  body  of  literature 
demonstrating  both  sexual  and  non-sexual  means  of  trans¬ 
mission  of  gonorrhoea  in  children. 
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